Penelitian ini dilakukan untuk mengevaluasi pengaruh level daun pisang (Musa paradisiaca) yang difermentasi dengan Trichoderma viride dalam beberapa masa inkubasi terhadap karkas ayam pedaging. Sebanyak 180 ekor ayam broiler umur 3 minggu digunakan dalam penelitian yang didesain berdasarkan Rancangan Acak Lengkap pola Faktorial (3×4). Ayam broiler dialokasikan secara acak ke dalam tiga ransum perlakuan yang mengandung 5, 10 dan 15% tepung daun pisang yang diinkubasi selama 0, 5, 10 dan 15 hari. Setiap perlakuan diulang tiga kali dan setiap unit percobaan terdiri dari lima ekor ayam. Penelitian dilaksanakan selam empat minggu, dan peubah yang diukur adalah konsumsi pakan, pertambahan berat badan, efisiensi penggunaan pakan dan produksi karkas. Semua data yang diperoleh dianalisis keragamannya dan dilanjutkan dengan uji Beda Nyata Terkecil. Hasil penelitian menunjukkan bahwa perlakuan kombinasi level daun pisang dan lama inkubasi berpengaruh sangat nyata (P˂0,01) terhadap konsumsi pakan, dengan nilai konsumsi pakan yang paling tinggi diperoleh pada perlakuan 10% daun pisang yang diinkubasi 10 hari. Selanjutnya, perlakuan kombinasi level daun pisang dan lama inkubasi berpengaruh sangat nyata (P˂0,01) terhadap pertambahan berat badan, efisiensi penggunaan pakan dan produksi karkas, dengan nilai konsumsi pakan yang paling tinggi diperoleh pada perlakuan 10% daun pisang yang diinkubasi 10 hari. Dapat disimpulkan bahwa pakan dengan kandungan 10% daun pisang yang diinkubasi selama 10 hari memberikan hasil yang terbaik.
INTRODUCTION
It has been acknowledged that most of total farming cost in broiler production comes from feed expenses. Therefore reduced feed costs may lead to improved production efficiency and profitability of broiler production. The use of unconventional feed ingredients such as banana (Musa paradisiaca) leaves could be the alternative. This application may improve the profit margin through reducing the use of expensive conventional protein sources (Iheukwume et al., 2008) . Banana is the second largest produced fruit after citrus, contributing about 16% of the world's total fruit production. Indeed, banana is cultivated over 130 countries, both in tropics and subtropics regions (Mohapatra et al., 2010; Bera et al., 2013) . Banana is not a seasonal fruit and it is therefore available throughout the year. There are three most common bananas in the world, i.e., M. cavendishii, M. paradisiaca and M. sapientum (Mohapatra et al., 2010) .
It has been reported that banana leaves were a good source of lignin. Leaf blade and leaf sheaths have a high content of pentosan, as well as cellulose (20.4 -37.3%) (Mohapatra et al., 2010) . Moreover, protein content in leaf blade was also substantial. Hence, banana leaves could be an ideal substitute of roughage for cattle. To improve the digestibility of banana leaves, addition of protein extract has been commonly practiced in ruminants (Katangole et al., 2008) . However, information about the utilization of banana leaf for broiler chickens was not available in the literature to date. Probably, the high content of cellulose in the leaf limit the utilization of such stuff in broiler ration. It is known that fermentation is a simple method to lower the fibre content of feed ingredients. Hence, the objective of this study was to evaluate the effects of banana leaves fermented with Trichoderma viride within different time on the performance and carcass yield of broiler chickens.
MATERIALS AND METHODS

Sample preparation
Banana leaves were obtained from local plantations from the area of Minahasa district, Indonesia. The leaves were washed and sun-dried to constant weight for 3-5 days. The leaves were ground, milled and then mixed with T. viride followed by incubation within different days, i.e., 0, 5, 10 and 15 days, respectively. The fermented leaves were subsequently mixed with other feed ingredients before feeding to broiler chickens.
Experimental Birds, Design and Management
A total of 180 broiler chicks (3 weeks of age) were used in the study, which was set up based on factorial arrangement (3×4). The birds were randomly allocated into three experimental diets containing of 5, 10 and 15% of banana leaves fermented within 0, 5, 10 and 15 days. Each treatment was divided into three replicates of five chicks in each. The experiment lasted for 4 weeks or when the birds were 7-weeks-old.
Basal diet contained 54% yellow corn, 7.5% rice bran, 10% coconut cake, 12% soybean cake, 16% fish meal and 0.5% top mix. The diets used in the experiment and the nutrient analysis banana leaf are presented on Table 1 and Table 2 , respectively. The birds were subjected to a standard broiler management procedure. At the beginning of the experiment, initial weights of the birds were determined and subsequent body weights and feed intake were measured weekly. At the end of experiment, final body weight was measured, and bird from each pen was randomly selected, weighed and slaughtered. After slaughter, carcass (chilled) weight was determined after removal of feather, head, lungs, gastrointestinal tract, liver, kidney and abdominal fat. Carcass yield was calculated as the percentage of fasted live body weight.
Statistical Analysis
The data were subjected to the analysis of variance (ANOVA) test followed by least significant difference (LSD) test (Steel and Torrie, 1980) .
RESULTS AND DISCUSSION
The results of proximate analysis of banana leaves are presented in Table 1 . The crude protein value of fermented banana leaves was higher than that of reported by Mohapatra et al. (2010) and Sen et al. (2014) . The protein value was also higher than that in the most of grasses in the natural grassland (Singh, 1998) . The chemical compositions of banana leaves after fermentation are shown in Table 1 . The data shows that crude protein in banana leaves increased, whereas crude fibre decreased after incubation with T. viride, as compared to the unfermented one. This finding suggested that banana leaves can be used as a feedstuff in broiler diets after fermentation with T. viride.
The performances of broilers at the finisher phase (3-7 weeks) are presented in Table 3 . The results showed that daily feed intake of broilers was affected (P˂0.01) by the treatments, in which the feed intake was highest in broilers fed diet containing 10% banana leaves fermented for 10 days (125.10 g/day). The high amount of feed intake in these birds seemed to be due to the increased palatability of the banana leaves as also reported by Ukwah et al. (2014) . The daily weight gain of broilers was also affected (P˂0.01) by the treatments, in which the highest value was
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231 observed in birds fed diet containing 10% banana leaves fermented for 10 days (58.03 g/day). The result was similar to that of reported by Ukwah et al. (2014) who found that feeding 10% banana peel powder significantly increased growth performance as compared to control. In the present study, the best feed efficiency was observed in the birds fed diet containing 10% banana leaves fermented for 10 days (0.46). This present finding was in accordance with that of reported by Taiwo et al. (2005) . The improved feed efficiency of birds fed 10% banana leaves fermented for 10 days may be due to the increased digestive enzymes activity resulting in better digestion and utilization of feed. Overall, the survivability was 100% for all of the treatment groups.
The carcass yield was significantly affected (P˂0.01) by the treatments, in which the carcass yield was highest from the birds fed diet containing 10% banana leaves fermented for 10 days (74.58%). To date, there was no information regarding the effect of banana leaves on broiler carcass. However, Ayyola et al. (2014) reported that utilization of thyme leaves in broiler diet did not have significant effect on dressed carcass percentage. It is therefore suggested that feeding diet containing 10% banana leaves fermented for 10 days will produce the best carcass yield of broilers.
CONCLUSION
Based on the present data, it can be concluded that diet containing 10% banana leaves fermented for 10 days can be included in broiler ration without detrimental effects on the performance and carcass yield. 
